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We shall torch count, 
net and trap...! 





eggs folded in leaves eggs exposed 

egg comparison 

small species 

crested newt 









Existing NARRS Methodology 

 Up to three surveys per year 
(March-June, ideally April-May) 

 Ponds randomly selected 
 Visual searches, torch lit surveys 

and netting used, any life stage 
recorded 

 Volunteers trained in methodology 
 Is this methodology scientifically 

robust? 
 



 
 

Detecting changes in population status 
 

Now... 



 
 

Detecting changes in population status 
 

Later... 
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How many ponds and how many surveys? 
 

Survey all 40 ponds once? 

40 nights of surveys 



 
 

How many ponds and how many surveys? 
 

Survey 20 ponds twice? 

40 nights of surveys 



 
 

How many ponds and how many surveys? 
 
Survey 10 ponds four times? 

40 nights of surveys 



 

• Survey methods used 

• Number of survey visits 

• Geography 

• Experience of the surveyor 

• Season 

• Weather conditions... 

....and more. 

 

 

 
 

BUT... 
Detecting the presence of newts depends 
on: 

 
Problems: 

Survey effort may be insufficient 
to detect population changes 

 
 

Newts may be missed when 
they are actually present 

Power analysis 

Occupancy modelling 



What is meant by ‘statistical power’? 
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Power to detect barman short-changing me 



Occupancy modelling: now you see them, 
now you don’t.... 

 

Visit 1 Visit 2 Visit 3 Visit 4 
Site A 1 1 0 1 
Site B 0 1 1 0 
Site C 1 1 1 1 
Site D 0 0 1 1 
Site E 0 1 0 0 

Visit 1  Visit 2  Visit 3  Visit 4  
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Wales: 
24 sites 
5 surveys per site 

Kent: 
23 sites 
5 surveys per site 

Study 
areas 

 



Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Kent 2007 0.68 0.30 0.31 3 
Kent 2008 0.62 0.30 0.31 4 

3 methods: visual search, torch count, netting 
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Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.38 0.28 0.32 7 
Wales 2008 0.35 0.29 0.33 7 

3 methods: visual search, torch count, netting 
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How many methods and how many 
surveys? 



Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.38 0.28 0.32 7 
Wales 2008 0.35 0.29 0.33 7 

3 methods: visual search, torch count, netting 

Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.42 0.44 0.49 6 
Wales 2008 0.41 0.41 0.45 6 

4 methods: visual search, torch count, netting + TRAPPING 

How many methods and how many 
surveys? 



Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.38 0.28 0.32 7 
Wales 2008 0.35 0.29 0.33 7 

3 methods: visual search, torch count, netting 

Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.42 0.44 0.49 6 
Wales 2008 0.41 0.41 0.45 6 

4 methods: visual search, torch count, netting + TRAPPING 

How many methods and how many 
surveys? 



Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.38 0.28 0.32 7 
Wales 2008 0.35 0.29 0.33 7 

3 methods: visual search, torch count, netting 

Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.42 0.44 0.49 6 
Wales 2008 0.41 0.41 0.45 6 

4 methods: visual search, torch count, netting + TRAPPING 

How many methods and how many 
surveys? 



Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.38 0.28 0.32 7 
Wales 2008 0.35 0.29 0.33 7 

3 methods: visual search, torch count, netting 

Detectability ‘Naive’ 
occupancy 

Actual 
occupancy 

No. surveys 
needed   

(95% 
confidence) 

Wales 2007 0.42 0.44 0.49 6 
Wales 2008 0.41 0.41 0.45 6 

4 methods: visual search, torch count, netting + TRAPPING 

How many methods and how many 
surveys? 



How much survey effort is needed to  
detect a population change? 
Assuming four survey methods for GCN and four 

repeat surveys at each site: 
 

10% 15% 30% 

0.75 2466 1080 256 

0.85 3190 1396 330 

0.95 4616 2021 478 

Magnitude of decline 

Power to 
detect a 
decline 
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What about eDNA? 

From: Biggs, J., Ewald, N., Valentini, A., 
Gaboriaud, C., Griffiths, R.A., Foster, J., 
Wilkinson, J., Arnett, A., Williams, P., Dunn, F., 
2014. Analytical and methodological 
development for improved surveillance of the 
Great Crested Newt. Defra Project WC1067. 
Freshwater Habitats Trust: Oxford. 

Non-detection of eDNA 
can be due to: 

(1) Water sampling 
protocol 

(2) PCR protocol 



Conclusions 
 
 Optimal protocol may vary 

geographically  
 Detectability of newts may vary 

geographically  
 Models need testing over a 

wider geographical scale  
 Detecting population changes 

reliably may require 
considerable survey effort  

 eDNA…watch this space 



Further information: 
http://www.arc-trust.org/about-us/What-we-do/science-data/survey-monitoring                                                  

http://www.arc-trust.org/about-us/What-we-do/science-data/survey-monitoring
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